Factors Governing the Structure of Volcanic Jets
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FIGURE 11.1 Eruption jets on Earth and on lo. (a) The plinian eruption column at Mount St. Helens, May 18, 1980. The crater from which
the plume emerges is approximately 1 km in diameter. Photograph by Austin Post, U.S. Geological Survey, (b) Satellite photo of the area devastated
by the lateral blast on May 18, 1980, at Mount St. Helens (EROS Data Center, Goddard Space Flight Center). The distance from the mountain
to the farthest northwest and northeast boundaries of the devastated region is about 25 km. The devastated area is assumed to mimic the shape
of the jet from the lateral blast over the area where the jet remained close to the ground. The jet actually extended beyond these boundaries but
lifted from the ground when it expanded to ambient atmospheric density (Kieffer, 1982a). (c) Umbrella-shaped plume 3 from Prometheus on lo.
The jet is about 70 km high (image by NASA), (d) Diffuse plume 2 from Loki on lo. The jet is 165 km high (image by NASA).

VOLCANIC SYSTEM GEOMETRY

The structure of volcanic jets cannot be isolated from the be-
havior of magmatic fluid in subsurface parts of a volcanic sys-
tem. To analyze jet structure, the fluid composition, the me-
chanical behavior, and flow conservation laws through all parts

of the volcanic system must be considered. To formalize these
assumptions, I have divided a volcanic system into five regions
that are separately susceptible to analysis of fluid dynamic and
thermodynamic behavior: supply region, in which magma is
generated; reservoir, in which it collects; conduit and crater,
in which accelerations to high velocities can occur; and jet or